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The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS ^ory, the ma, ing , date of lh.s communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. 1 JJ). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )□ Responsive to communication(s) filed on . 



2a)D This action is FINAL. 2b)0 This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) H Claim(s) 1-29 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) Q Claim(s) is/are allowed. 

6) H Claim(s) 1-29 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)H The drawing(s) filed on 12 April 2000 is/are: a)D accepted or b)H objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
1 1 )□ The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) Q Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)Q AM b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) H Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
Attachment(s) 

1) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) Paper No(s). 
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2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-1 52) 

3) El Information Disclosure Statement(s) (PTO-1 449) Paper No(s) 3A- 6) □ Other: 
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DETAILED ACTION 
Drawings 

1 . This application has been filed with informal drawings which are acceptable for 
examination purposes only. Formal drawings will be required when the application is 
allowed. 

Claim Rejections - 35 (JSC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Minott (U.S. Patent No. 4,395,123) in view of Hill et al. (U.S. Patent No. 4,21 3,706, from 
hereinafter "Hill"). 

Minott discloses a beam shearing system having an entrance slit structure (fig. 5, 
ref. 38) receiving light at a predetermined spectral pass band (fig. 5, ref. 34), a beam 
splitter (fig. 5, ref. 60) aligned at an angle to the first direction so that the received beam 
is split into two (fig. 5, ref. 44, 46), and a reflective subsystem with a plurality of 
reflective surfaces that define the separate light paths such that when the two beams 
(fig. 5, ref. 50, 58) emerge from the system with more than 50% of the photon flux, 



Application/Control Number: 09/547,790 Page 3 

Art Unit: 2882 

producing nearly all of the light entering the system. The Minott reference further 
discloses that the two exiting beams (fig. 5, ref. 50, 58) are parallel to each other and 
have substantially equal optical path lengths, causing wave fronts of the beams to 
remain substantially in phase relative to one another. In addition, the plurality of 
reflective surfaces are arranged so that the separate beams of light are of substantially 
equal intensity (col. 2, lines 49-63) when they emerge from the beam shearing system. 
However, Minott fails to specifically disclose a reflective subsystem with a plurality of 
bodies surrounding a beam splitter such that the entrance and exit surfaces of the 
plurality of bodies are substantially perpendicular to the chief ray of the received beam 
of light. 

Hill discloses a beam shearing interferometer with a reflective system having a 
plurality of bodies including a beam splitter arranged such that the entrance and exit 
surfaces of the plurality of bodies are substantially perpendicular to the chief ray of the 
received beam of light (fig. 2). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have arranged the entrance and exit of the plurality of bodies 
such that the beams are substantially perpendicular since one would be motivated to 
reduce the interference of background light commonly associated with internal and 
external sources (col. 2, lines 37-44). Furthermore, the reduction of the effects of 
background light also minimizes the amplitude of background radiation in the vicinity of 
the desired image, eliminating much unwanted lens irregularities, inclusions, and dust 
and ultimately optimizing image quality (col. 1, lines 12-26). 
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4. Claims 6-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nanba et al. (U.S. Patent No. 5,999,31 1 , from hereinafter "Nanba") in view of Minott. 

Nanba discloses a spectral resolving system with an optical system focusing 
beams of light onto an exit pupil (col. 22, lines 60-63) to create an image. Furthermore, 
Nanba teaches an optical system having an optical axis and is located on a tangential 
plane and a sagital plane relative to entering beams and image. Moreover, the spectral 
resolving system has an optical system that is telecentric (col. 23, lines 15-18) in the 
exit pupil plane, anamophic (col. 15, lines 54-60), and cancels aberrations (col. 23, lines 
49-68)when it recombines the beams of light. 

However, the Nanba reference fails to specifically disclose a beam shearing 
system having an entrance slit structure receiving light at a predetermined spectral pass 
band, a beam splitter aligned at an angle to the first direction so that the received beam 
is split into two, and a reflective subsystem with a plurality of reflective surfaces that 
define the separate light paths such that when the two parallel beams emerge from the 
system with more than 50% of the photon flux, producing nearly all of the light entering 
the system. 

Minott discloses a beam shearing system having an entrance slit structure (fig. 5, 
ref. 38) receiving light at a predetermined spectral pass band (fig. 5, ref. 34), a beam 
splitter (fig. 5, ref. 60) aligned at an angle to the first direction so that the received beam 
is split into two (fig. 5, ref. 44, 46), and a reflective subsystem with a plurality of 
reflective surfaces that define the separate light paths such that when the two parallel 
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beams (fig. 5, ref. 50, 58) emerge from the system with more than 50% of the photon 
flux, producing nearly all of the light entering the system. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have included the beam shearing system of Minott with the 
spectral resolving system since one would be motivated to pick up an image before 
magnifying it or refining it through a spectral resolving system. One skilled in the art 
would recognize that such a combination would meet the objectives of the spectral 
resolving system by providing high variable magnification using methods that reduce 
aberrations and enhance quality image formation. 

5. Claims 12-28 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nanba and Minott in view of Lin (U.S. Patent No. 4,531,197). 

6. Regarding claims 12-22, Nanba and Minott disclose the static interferometer 
recited above. However, The reference fail to specifically teach a fore-optics of a 
shifted pupil design that collects and focuses light into a beam for entry into the spectral 
resolving system and a detector located at the exit pupil to receive and process image 
data. Furthermore, the references do not specifically disclose data processing using 
Fast Fourier Transforms on the digitized measurements to obtain spectral composition 
of the incident radiation and digital filters to detect the presence or absence of 
characteristically incident radiation by particular substances. 
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Lin discloses a fore-optics (fig. 3) of a shifted pupil design that collects and 
focuses light into a beam for entry into the spectral resolving system and a detector (fig. 
3, ref. 124)located at the exit pupil to receive and process image data. Furthermore, the 
references do not specifically disclose data processing using Fast Fourier Transforms 
(col. 5, lines 42-60) on the digitized measurements to obtain spectral composition of the 
incident radiation and digital filters (col. 7, lines 43-44) to detect the presence or 
absence of characteristically incident radiation by particular substances. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have included a fore-optics and detector as suggested above 
since one would be motivated to by freedom from an environment of perturbation (coll. 
1 , lines 62-64), which increase accuracy of Fast Fourier Transforms data processing. 
Furthermore, according to Lin, in performing real-time Fourier Transforms, one skilled in 
the art would also recognize the ability to create compact and low-power transformers 
that ultimately decrease manufacture and utilization costs (col. 1, lines 60-61). 

7. As to claims 23-28, Nanba, Minott, and Lin disclose the static interferometer as 
recited above. However, the references fail to specifically disclose a reflective 
subsystem with reflective surfaces arranged such that one of the separate beams 
undergoes one reflection and the other undergoes three reflections. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to configure the reflective surfaces such that one of the separate 
beams undergoes one reflection and the other undergoes three reflections since one 
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would be motivated by freedom to produce two beams. One of ordinary skill in the art 
would recognize that whether or not there is one or three reflections of beams within a 
reflective subsystem serve the same purpose to separate and split beams; therefore, 
rendering any configuration functionally equivalent. 

8. Claims 29 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Nanba, Minott, Lin, and in further view of Hill. 

Nanba, Minott, and Lin disclose the static interferometer as recited above. 

HowPUPr thp roforan^pc foil tr\ cr^ c ,^,{,^„li, . ,j; i ■ i • .... .. 

■ — e ■~'~-~..«ei> idn s^eonioany uiauust: an image Deing perpendicular to the 

exit pupil and optical axis. 

Hill discloses an interferometer an image that is perpendicular to the optical axis 
and exit pupil (fig. 2). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have arranged the entrance and exit of the plurality of bodies 
such that the beams are substantially perpendicular since one would be motivated to 
reduce the interference of background light commonly associated with internal and 
external sources (col. 2, lines 37-44). Furthermore, the reduction of the effects of 
background light also minimizes the amplitude of background radiation in the vicinity of 
the desired image, eliminating much unwanted lens irregularities, inclusions, and dust 
and ultimately optimizing image quality (col. 1, lines 12-26). 



Conclusion 
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9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to George Y. Wang whose telephone number is 703-305- 
7242. The examiner can normally be reached on M-F, 8 am - 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert H. Kim can be reached on 703-305-3492. The fax phone numbers 
for the organization where this application or proceeding is assigned are 703-308-7722 
for regular communications and 703-308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 



gw 

August 16, 2002 




